Effect of hypoxia on monocyte chemotactic protein-1 (MCP-1) gene expression induced by Interleukin-1beta in human synovial fibroblasts.
Rheumatoid arthritis (RA) synovial membrane is characterized by leucocyte infiltration and secretion of chemotactic and proinflammatory factors. Since hypoxia is an important pathogenic factor in inflamed synovium, we examined the effects of hypoxia on monocyte chemotactic protein-1 (MCP-1) expression in human rheumatoid arthritis synovial fibroblasts (RASF) under IL-1beta-stimulated and -unstimulated conditions. Synovial fibroblasts were isolated from RA, osteoarthritis (OA) and healthy knee joints and subjected to hypoxia or/and IL-1beta treatment. MCP-1 expression and protein secretion were measured by real-time PCR and ELISA, respectively. Hypoxia reduces MCP-1 expression and protein secretion in RASF. The same response to hypoxia was found in OA and healthy SF cultures. Treatment with actinomycin D showed that hypoxic down-regulation of MCP-1 expression was due to a decrease in transcription, since the half-life of MCP-1 mRNA was unchanged. A cycloheximide study demonstrated that de novo protein synthesis was not required for the hypoxic effect. The decrease in MCP-1 expression by hypoxia was mimicked by cobalt chloride in unstimulated RASF with no effect on IL-1beta-activated MCP-1, suggesting differences in the signaling mechanisms. The analysis of IkappaB degradation and NF-kappaB translocation revealed that hypoxia did not affect IL-1beta activation of NF-kappaB. Hypoxia regulates MCP-1 expression under both basal and cytokine-stimulated conditions, suggesting that reduced oxygen supply is an important factor that mediates chemotaxis of monocytes to the area of inflammation.